Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.007 Å; disorder in main residue; R factor = 0.076; wR factor = 0.201; data-to-parameter ratio = 15.1.
The asymmetric unit of the title hydrated salt, C 22 H 25 N 2 + Á-C 6 H 4 ClO 3 S À ÁH 2 O, comprises two 2-[4-(diethylamino)styryl]-1-methylquinolin-1-ium cations, two 4-chlorobenzenesulfonate anions and two solvent water molecules. One ethyl group of both cations displays disorder over two positions in a 0.659 (2):0.341 (2) ratio in one molecule and in a 0.501 (2):0.499 (2) ratio in the other. The sulfonate group of one anion is also disordered over two positions in a 0.893 (7):0.107 (7) ratio. The dihedral angle between the mean plane of the quinolinium ring system and that of benzene ring is 10.57 (18) in one cation and 14.4 (2) in the other. In the crystal, cations, anions and water molecules are linked into chains along the [010] direction by O-HÁ Á ÁO sulfonate hydrogen bonds, together with weak C-HÁ Á ÁO sulfonate and C-HÁ Á ÁCl interactions. The cations are stacked by -interactions, with centroid-centroid distances in the range 3.675 (2)-4.162 (3) Å .
Related literature
For standard bond lengths, see: Allen et al. (1987) . For background to and applications of quarternary ammonium compounds, see: Barché chath et al. Kaewmanee et al. (2011 Kaewmanee et al. ( , 2013 ; Kaewmanee et al. (2010) . For the stability of the temperature controller used in the data collection, see: Cosier & Glazer (1986) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
The bioactivity of compounds containing the quinolinium chemophore has been the subject of a number of reports (Barchéchath et al., 2005; Chanawanno et al., 2010a , 2010b and Bolden et al., 2013 . The title quinolinium derivative (I) was synthesized and tested for antibacterial activities against gram positive bacteria including Bacillus subtilis,
Enterococcus faecalis, Staphylococcus aureus, Methicillin-Resistant Staphylococcus aureus and Vancomycin-Resistant
Enterococcus faecalis, and gram negative bacteria including Pseudomonas aeruginosa, Shigella sonnei and Salmonella typhi. Our antibacterial assay has shown that (I) is strongly active against B. subtilis and P. aeruginosa with a minimum inhibition concentration (MIC) of 9.37 µg/ml for both strains. In addition (I) also showed moderate activity against E.
faecalis with an MIC value of 37.5 µg/ml. Herein the crystal structure of (I) is reported.
The asymmetric unit of the title compound (I) (Fig. 1) angle between the mean-plane of the quinolinium ring system and that of C12-C17 benzene ring is 10.57 (18) and 14.4 (2) ° for molecules A and B, respectively. The disorder of the ethyl groups in each cation result in the diethylamino substituents having two different configurations in which the two ethyl groups either point away from one another ( Fig. 1 and Fig. 2 ), or towards one another ( Fig. 1 and Fig. 3 ). The diethylamino substituents also deviate from the planes of the benzene rings to which they are attached as indicated by the torsion angles C15A-N2A-C18A-C19A = -84.1 (7)° and C15A-N2A-C20A-C21A = -96.3 (8)° (major component A) and C15A-N2A-C20X-C21X = 100.0 (11)° (minor component X). In molecule B, the torsion angles C15B-N2B-C20B-C21B = 79.0 (8)° and C15B-N2B-C18B-C19B = -83.7 (10)° (major component B) and C15B-N2B-C18Y-C19Y = 112.6 (10)° (minor component Y). The bond lengths are in normal ranges (Allen et al., 1987) and comparable to those found in some closely related structures (Chantrapromma et al., 2012; Fun, Kaewmanee et al., 2011 , 2013 and Kaewmanee et al., 2010 .
In the crystal packing, the cations, anions and water molecules are linked into chains along the [0 1 0] direction by O-H···O sulfonate hydrogen bonds together with weak C-H···O sulfonate and C-H···Cl interactions ( Fig. 4 and Table 1 and (ix) = 1-x, -y, -z; (x) = 2-x, 2-y, 2-z and (xi) = 2-x, 1-y, 2-z]; Cg 1 , Cg 2 , Cg 3 , Cg 16 , Cg 17 and Cg 18 are the centroids of the N1A/C1A/C6A-C9A, C1A-C6A, C12A-C17A, N1B/C1B/C6B-C9B, C1B-C6B
and C12B-C17B rings, respectively. Fig. 5 shows these π···π interactions only for the major disorder components.
Experimental
The title compound was prepared by stirring silver (I) 4-chlorobenzenesulfonate (0.95 g, 3.16 mmol) and (E)-2-(4-(diethylamino)styryl)-1-methylquinolinium iodide (1.44 g, 3.16 mmol) in methanol (100 ml) for ca. 0.5 h. The precipitate of silver iodide which formed was filtered out and the filtrate was evaporated to give the title compound as a brown solid.
Brown block-shaped single crystals of the title compound suitable for X-ray structure determination was recrystallized from ethanol by slow evaporation at room temperature over a few weeks, Mp. 471-473 K.
Refinement
All H atoms were positioned geometrically and allowed to ride on their parent atoms with d ( (2) and 0.893 (7):0.107 (7), respectively.
Figure 1
The asymmetric unit of (I) showing 40% probability displacement ellipsoids and the atom-numbering scheme. Open bonds show the minor disorder component. Figure 5 π-π interactions between the aromatic rings of the major disorder components of the cations.
(E)-2-[4-(Diethylamino)styryl]-1-methylquinolin-1-ium 4-fluorobenzenesulfonate monohydrate
Crystal data (Cosier & Glazer, 1986 ) operating at 100.0 (1) K. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma (F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Geometric parameters (Å, º)
Cl1A-C23A 1.745 (4) S1B-O2B 1.430 (4) S1A-O3A
1.446 (3) S1B-O1B 1.481 (4) S1A-O2A
1.449 (3) S1B-O2Y 1.67 (5) S1A-O1A
1.455 (3) S1B-C26B 1.768 (4) S1A-C26A
1.779 (4) C23B-C24B 1.371 (6) C23A-C24A
1.366 (6) C23B-C28B 1.373 (6) C23A-C28A
1.382 (6) C24B-C25B 
